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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress a lack of a heat resistant property corresponding to high temperature thermal processing or a 
difficulty of a self arrangement contact when a metal material is used for the gate electrode. :-.i..Hm 
SOLUTION- In this method agate constituting pattern of which side surface is enclosed by a s.dewall .nsulating film 7 and whichincludes 
f dummy gate film 5 at leased a source/d?ain perfused. region 6 are formed and a stopper film 8 for an •^^^^^^ 
intertayer insulating film 9 is formed at the region excepting the region of a gate consutut.ngpathermbe.ng formed and a first .recess is 
formed by selectively eliminating the interiayer insulating film 9 on the source/drain perfused reg.on 6 c ?^ s P ond,n ^%^ h ^ to P^ m 
sTcontact plug member 1 1 which is junctioned with the source/drain diffused reg.on 6 is piled at the first 

film 8 was eliminated and a gate electroche member 12 is piled at a second recess which ,s obtained by ell.rn.nat.ng a dummy film. 
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(54) RmcD«tt(] *NS#&BRtf-?-<Z>SI5£$i£ 
(57) [£#j] 

[BUB] b«ffifcfflv*&»&©Wifl 




(2) 



»BB¥ 1 1 - 2 6 7 5 7 



■cm £ ti'pn -f- vm^tsf- y mm/* 

Xgfc, gjlBfJB^iPJJ^g^MT-H^n/t^- bfltfiE^ 
^ — >S:S-5^^5 L >^'^ b y>^— ffl©^ b ■i'^-i^ 
BJ&^SXgi:, r©* b yj*— mx-Wt>iitz>f— bfit 

j5^*—>^j*;*ftT^ *«#»&©««£# i ©b 
«*±©» i ©sra*e)»iK^iuf3^ b 5»>>^-iit*f lt 

3i^l$£|&£LT^ 1 ©H^£ff£J5£-f3XfIi;, HuE* 
»2©MSSCtt'J>fc< fcfc^— b*^*S»&trxg 

-f 318*11 1 fcB«©*SW*S«©»l36#S£- 

affl&yt— V— H6»JRSI»*UT»61x** 2 ©EJgC 
icy— h$etM^bty- b*2i**£iI#>jMr- 

aw** 1 fcB«©*MM*8«©!a«#'Sc. 
[8f *IH4 ] SIBSB 1 ©JHHWfiaiKSJBBE-rsxS 

tt> buIB^ b K±£M^©*ft&K&ifcJ&-rsi*i 

«ia i fcE«©*»(*i!it©»ii#at- 

JS2©CDgSO*< fcfcf- h«WI?r*S»&trxg 
tt, S!JE^bv^-Bl&l»*l'&Sil©lHI»tD>iJ'^ 
b^^**£JI«>$Mrxgi; % ^©^buIB^--?— b 

iBi£i&£LT»£ft3Sg2©[Hmi5tcy- haei^S:a«> 

atrxgh*»&«:Si fc5fe^«4:1-4il«a 1 CE«© 

[fflM&BB] H5ESBl©Gfla5t=i>*^ hr^^Wx 

fcfc. gijlB* b v^-Blftl»*b&»l©IHlfflfc3>*^ 
h7"^^*a»3itrx@i:, ^©mBuBB^-^-b 

© t © 5. - y — y & i$± l x m h n s 

atr xfl * e> & -5 - i: 1 1" 5 » 1 icKtt© 

**!w«s«©*i»*Sc. 



5. - f- Y WL £ !$£ b T $ n £ $ 2 © CMS t H-H 

t- aiiE^ > * * b m&vv— y nmm t & s m~ 

©W*4£S«>iMr t) ©T* & S £ t i: ~t Z> iff aR 1 ! 1 
tEtR©*«WMSB©*ii*at. 

a 2 ©cosine & < t t>y- b*egw&a»3itrx?i 

iiulB* b Ty^^-»*l»*LfcSB 1 ©CaSBCflf^O^ 

5^«ftabfctt!BTfiaE^5—y-Mii*i»*bTj(s 

2©Da»*?ejEiE-r4xgi:, SulB^^ 
tilgk, ^©^*5;-7-^y«$:^bfemi©[Hia5 
Sl>*m5f3^ 2 ©Cflgpc ID— x|IT-buI33 >^^h7?^ 
ha8i«i:^S|H]-©«il4S:atojitrxgi: 
A>^d:5C fcft««i:-rsW«gi 1 t|E«©*a»<*^a 
©^^ffio 

[If 1KIESB1 ©PaSSC =»>*^ b77^#, 
!g 2 ©GflgPt3'J>& < i: bm«S«S:li»jitfXfI 
tt, tulB^ b •y/t— 1 ©HgPfcF/f^©^" 
5;-7-vyW$ra»iitrX|ii:, » 1 fflHSBtc -7 
^^»^abfcttffiT-BiIfB^*5.-y- bMS^^CT© 

f— Ymmm*&i;i<x% 2 co\H}$\i*m.M-$- zz- 

mt, c©MS2©ca»fc:y— M6«K*^UTy— b« 

b7 , v^«^ajitrX?Ih* 1 ?>'feSCi:^^ai: 

-r*ai*JH i fcE*©*»i*4s«©«i»:*a!. 

CifsRillO] buI3^ 1 ©HgC^n>^^ 

^2©C3a5t'i>3te< fc^y- bm®»£i!tojMrX 
g©«» ^2©^F^«6^MS:ffJfi£i"2.x|Ii;, C©«2 
©S^S&*fM©-gB^I^*bT^©^^->Cia* s Hul3 

m i ©cagp©^^— xaeic^f bTfuiBy- b«E£^^ 

— >fcK*f:£|SlK»7 b bfc^3©IH]a5$:JK£!£-rSxfI 
i:, c©^3©0flgPlCH!iK^l©IHIgp{3a«)ii*n*:n 

6t*tii fcfe«rt»fc-r*lll3^B 1 CB*©#* 

f*^E©^3i^i*o 

«, aS2©cn»t:'i>«e<4:4)y-b»Bi»*S«>atrx 
g©^:^ »2©HIBtt«Btfc?Bja-rsxgi:, ^©^2 
©®ffl*fi<SflS©— ^B^K?* UT^e©^^ - XSB^BijSB 
^ 1 ©HgP©^^ — ><4M£*t LTBUlBy- bfllfiS;^^ 

— >4:S»*lRlfc:*>7 b LtzM 3 ©Gfl^SV-©^ 3 © 
C3gPCaJEtSiB$Sffi©^4©D3S5S:Bfi£1-5XfIt, i 

ne>»3©Dfls»aif*4©iHa5tiiE» i©cflfiBca«> 
a*nfc3>^^ b7-7^e^^ti?)2**«4a«) 

iitrxg i: ^ $ e, t i> - i: * 1$8k 1" »«JB 1 C 
§3«©*^ft^S©KJi^?£c 
[»#^12] *3|fl^Sffi©iffifflity-Mft«H* 

^-UTJBfiE^nfcy- bSMi:, Z(DV— b«8i©PfflJ 



(3) 

nuiay- h^BffiO«fflCJ&J«**xfcffliStt« Mils 

ii: i o t tuiH-y- b km tfruz *i^©±E©iS£ # 
5#f«34 s ii^nTj5 5, £©*«#«©-**->• 

eSiimilBn * b 75 *"©-** - >&.m^M bT bu 
1 4 ] B5IBfflS««KttS/ 'J 3 VBMbJRT * 
[0 0 0 1 3 

[0 0 0 2] 

[«£*©&»] y— bnmouumtiz. mo s b -7 > 

fc r*U+M b' • y-Mgj HU v'J^-f P*tt4©*> 

^mm<oi&m--&& % . - ©**««iTaa^b©5!*t: 

Hf^et)©hbTv^fco 
[0 0 0 3] V— bWaofiffitt-fbCHHKW-rSffPft 

^©— o^bT, t>y?^> (wi) *f©^^;^ 

4 D iM KM©ftt) 9 fcd? U 'J 3 >JB©±tftfi 5 

b««ij tfasesJiTo*. b^u ^©«^^^ 

ai6l±a fcTfc B *J i: bfc^- b ®@©&8HbBilJfcf&* s a 

1 0 0 0 4 3 mau H 1 3 C^f i 3 fc. -9- 'J K 
T-p-b^t-y— ^ • b W >I7 1 hV- MS7 2 £ 
*✓ y iM P 7 3 a , 7 3 b * g B»-&W t JKfiE bfcfltil 

©»&» #yiM b •y-b«ffi©±ttt5'';3>ffiYb 
Ktfji&*ts-*\ gBi^>^?^ vz'nom&mmx- 

[0 0 0 5] 01 4 t*vr ?}?'JS/'J3> 

11 7 4coy— b*1&©±£* y 7 ^yte frtt 

^ bt ftS U tttt SiJ:Ci5y-h m«i©ffiin.4T(f 
S, V>fc>»9>?> Tjjf ij p< ^ ;u • h mHj Hfjt©t§-n\ 

X, y-H»6«K©WfflRl±*^*lW4:bfcy-h« 




ftRPF 1 1 -2 6 7 57 

ffiC^KfbJRO^JtoWSBfc&Rfblfeftft £ "T 3 & if 
©Ftail'fefeS. 
[0 0 0 6] 

hmmt bT h5>S?^*«t3iK:afflUidfc 

^ Mg/MBlBI^vi'i' b#ffiHT-&££:v->o 

[0 0 0 7] #»»p§©iwa\ ^^;i/«*4*y-bSfii 

BS^3>^^ b©fflft£fc£:-©Pp^II£8?-i£-r3-^* s 
^ffia^iWKK«XV-t©»a*i**lltt-r 

[0 0 0 8] 

[s$S£#?&i-3 £»©*©] *«wc*tts*»(HS 

«©M5I^ffi«s *i»fMt«©^a«KffilSi*HIOIS«Mi 

— SXgfc, £©y-HMt^* — >© 
H#J|©4i^Ei*»1fiCV— ^ • Kl"f >i£1ISc«i*S£ff£fi£"*- 

— >£S-5 x^f-VW b ffl©^. b uz-'^-K 

vtfj&fiRsnTv^ffiJsuei^cfjwst* 1 © 

S!cMM±©^ 1 ©SF^Se^MS:Sul3^ b y^-Sl^b 
TSJRfi*]K:BSi*b-r^l©IHlSB*?KJ5E-rsxgi:, buIB 
^ b s"t-»tS|»*bfc* 1 ©tagPttifljiBV-X • K 

s»*bT»&n*siS2©E]SBu:ttii'a< k*^-b« 

[0 0 0 9] Bul3^31^?£t in«> ^*;i/7-bS«i 
©»ffi^Pl*bTV^fcSraiax?I HHiK, V— ^ • b* 

n" >©?stt<bxg % y-h«ffi©a»{bxe % U7D 

— lgS?) 5:^ 9 frf— h«ffi©«JERIutff 5 - ^* J "^ 
ffilnitt* s <S.V^ *;USt*y— b««itffl^5 3 h^T-^ 

m«g©s$* s ^g<fi^^£^£l^ ! b©^-^*fi8^^ 

©3 ><^^ b fcy- b»ffii:©8i«ftWIS»«K©JP* 

Jft*(£«TfS, ^^^©[Sli^tt* 1 ^-^* 5 ^^^' 
[0 0 10] @1Jtsy-b«l^^->WJ^^»^ 

i^TM^n, £©»&fcttiiaiB**#l«©Tfctt# 



(4) 



ftrHSF 1 1 - 2 6 7 5 7 



[ooii] ttz, mzf-vm&^f-y&mz-tty 

i-y-HOWiotM?^ c ©*§-&£&, m 

ft£ b T » & n 4 * 2 © CDSiJ t 7- b B. * ^ b T 7 
— b^BiWSStoj&tr. £©«fc-5£1"*i<i> y— hSfifi 

is. -?ut>%, y-htmmtvx, Ta*^trR© 

^gxa^JlM^ Ba, Sr, T i £StrH®^JlX 

©RfbKiMMWfefiWT!*. b^>i>**©~>3-b 

■5^ J^#tt©ft±£(£*>3-i:#T-£3o 
[0 0 12] t5E*l©JilHtt*Ml*»J*"*"4^. 
gtt, buIB* b •y^HR±Km^©fft«K&JSJ«'*'*x 

£-£3xg£>tp£,&£;Li;± s *i? * b^o dCtdt-rti 
JBIBM&ltllBKaa&SftS (MS 1 ©GD»ic««>&* 

[0 0 13] SulB^l©[Hlg|5t3>^^ hr^f 

*f, £2©tH]^£'J>&< fcfc^— b«®**£S»&trx 
gHu iiu!3* b v^-il*»*bfclSl'©IHl€UC3>^ 

bJK£i&sb-a# e>n-5^2©Daa5t'y- bm«W£S 

Mbfc;**;Mtf^£ffl^£>£h#T-t, Ht^t£©ft 
[0 0 14] *fc, iulBM§l©IH]gf5 Y7?>f 
gtt, Sul3*hv^HR*l**b&J61©IHIglJfc3>* 

b Biav* ©t©£* s. - f— y wmwl £ Pfo£ b x m ti 
s^2©[aa5^y- vummzft^xy- vmrnM^m 

[0 0 15] *fc, lCIHSt^V*^ 
*f, «2 0lHlSUt'J>«i:<fctiy— b«ffi*t*S»atrx 
gHU mitt b y^-|»ft»*Ufc* 1 ©caSS&tfiulB 

y s. - ^ - b ssl it b x m h ti a % 2 © cDSfs c |b]-x 

fIT*fiul33>^^ h7 , v^WjSTJ c ^-bmH»i:'feS|5] 
— ©^^a^tr^CT-^iV^ c©i^(Cs sgi© 



[0 0 1 6] BulB^l©[H]gPfc3>^^ b^^y tt 

»2©[HSPt'>3S:<fcti'y-b«ffi»*ai&atrx 
gli, StilB^ b y^-Kfelifc* bfefS 1 ©MfflfcHf^©, 

ys— 7 , 7^»*a»atrxgk% si 1 ©l^SB^;:^'- 
77^l^£Sbfct^T-iiufB^-7-bM£l&*b-l: 

«2©lSg|5£ff$fdc,-r3xgi;, filEy 5— ^^ttftlft 
5fe-f£Xgi;, d©y=-7-7^*^*b^^l©E 

^WZil^y— b 2. El— ©*«4*S»&trXg 

ttCioT^TOctatCbT^iV^ -©«tat1-niS, 
ISfcxgClB^bfcttiPS^fctf'C***:*:*^ » 1 

b y^-JK©«it£l5S<--i:* s T-i*2.. 

[0 0 17] BuE»l©CDia5fc3>*f 

JB2©IH]fflCil>ft<i:t»'y— b«a«*a»atrx 

gtiU buIB* b s»>n-Btft|**LfcS6 1 ©ED»fc8r3£© 
^S:— T^^tJfcSto&trxgi:, £ 1 ©laaJt^S.- 

©4^5— »«Kfel»*bTa5 2©Gflffl*JBfi8-r*xg 
i©*2©GafiSfcy— H(6«IK*^bTy— b«@ 

W*SK)iitrXgi;, iulB^ 5. — ^ 51 

gfc» c©^^— 7'9yt**»*ufcJB i©caest:=i> 

£ h ^WSrSiitrxg i: i o Tfi d <fc "5 £ bT 
^J:^ 0 c©«t-5C, n>^<^ by^^OBBES-y— b 

«a©jBj«at:fT $ £ i: fc .t & » b mmimmmx. 

gB$ £ £ It -5 ^Si&xe^©$iJ#] £jg?n-r S d t & 
•5. 

[0 0 18] milB^ 10IH]a5icn>^^ b^^ 

$Jx ^2©Gaa5K:'>«:< t*>y— bmS«S:a«)iitrx 
g©^, 8 2©HKMft»I»SJBfiii-f *xg*: % d©^2 
©JPIHWfi«J»©— 95&»3c bT^©^^->(aM* s milB 
1 ©GDgf!©^^ — >eSi-^bTtulB^— b^5E/^^ 
->i:S^|o]i-'>7 b bfc^3©IH]g|5£ff$J&-raxfI 
i:, c©!B3©IHI»t«IffiSISl©IHlgPfcS»a*iifc3 
h7 , 7^tig^$ns«®^4liK)3itrxg^ ■ 

[0 0 19] ButBlfS 1 ©IHSta 

St2©cn«t:^«i:<i:t>y— h«8i»*fllK>atrx 
g©^, SB2©»IHIft«J»*jej5iR-r4Xgt % 3©^ 2 

©s m$&mm<D— as s ^ b x -t v» ^ — > <sm* s busb 

^ 1 ©HSP©^^^ — >{4St^bTfiiilBy— bffifiE-'^^ 

->ts*t^ipit->7 b bfe^awHgisstK^c^s© 

Mffifc*ftSlEttffl©JM©iyffl*JlM-f«xgi:, - 
ix6l6 3©IHIgBavSe4©IHStffl8BSB l©Bfl»fca«> 

[0 0 2 0] coji^JEcxgSSfelclftltscifctii 



s). ^ 3 ©casp©^*— >tfca&& i ©mbb©^*— > 

n>** h^^tf^— b«ffiCftbTWS*6«K©ff 

^©Sg^bfr^ftTU&ufei^ V— * • b*W>«l 

[0 0 2 1 ] *fSWt*(t .^iMfrStR 

oiiic b *e*iJ&£?r btjBdtSiifcy- b 
©IG«©iM»<t««K©J5R3ftfev— * • KW>i£*c 

secant <t ^.TitjtBy- hsnt^gs^n^©±®©ia 

$ ^milBy — b «i©±® © £ £ (5I5|b] — T *S3> 
[0 0 2 2] «jffi*S»<«S«fc:.k*iBU 3>^^h77 

^ ©]^#y— b*«©**fcKK<SL^!IflEfc:©V>;fc 
to. b 79 ^©«tft*~F (f ^ 

[0 0 2 3] b5S3:3>** b^^CE&CJgJStS^m 

S^[rI13->7 b U&feCktS^iltftt S. -©<t 
a&«fiRCi-azi:CJ:t>, 3>** + 79*"*y-b 
•ffitB«LTSSi^»tMl/ft^ 'J * b£i *)- 

*?4*tt©lRl±fctt*»S 

So 

[0024] mmQmmmmiz&is >j u >»fbjR 
Slavic uv. ffi«lfe*fflt*S' 'J 3 ymm 

iz&^xmm^(D'i^^^ u ^ >8HbsiT-*4§/s,t- a - 

b«ffii:V-;* • I'M >4:©IH©*£& 

[0 0 2 5] 

\9m<omat(ows\ wt, 0B*#jBbT#$6Hi§©^ 

0 1 ~0 3 tt*$6W©S6 1 <D%%0& 
m*7rsLtzt><DX'ib*), 01 (a) SVHl (b) ttb 
9>^^.^aJ^©¥fflES'0 c ^©A-A / Hftffi0T-& 

•*), 12 (a) ~0 3 (f ) ^©atjtxewffliat* 



1 1 - 2 6 7 5 7 

o 

[0 0 2 6] £?\ 0 2 (a) £jjvr«fc-5t^ ^fS*^" 
JK5 x 1 0 15 cm-^IS©pS^'J=3>atSl (nI-> 
U ^ >3fcK#^ tt pISi S«©S® PSSXB: nSi 
t^^->^;i/S ijf l/zmflKOlliPt-i&S;* 

(10 0) It, nf+>*;i/h7>^^Mt^l: 

[0 0 2 7] Jfet, «|A«SiStt-f*>^v^->^ (R 
I E) 8sfcfl!Vv£S i&Kl CillSffliK ^©St£*fi*i 
J3g£:i|I«>j£A,T-l'>fc>'9>& bV>?-S©»?#gfJ12 (b 
l> >5^£**J 0 . 2 //m|MJg©S T I (Shallow Trench 

Isolation) ) ^^f^CteiU b^> 

^^©l/li^ttlff (Vth) 43>hD-;i/f5S© 
+ • 4*>&Am (Hwtf) £ff2f&-r?>o *b 
T» Hft«StUTmJP6ninSflE©SiO, Si 3 
£3fcfi£U C©S i 0 2 JM3©±ty— bSfil©— SPi: 
bT^llilSn*j^;_iiU_p_>JI4_S:JSJ5 i 0 OnmSS 

(S i, N 4 Iff) S«ittBS 1 5 6 nxngKHtwV 

5. ^©*x 0!l*.l£'J V^7 7-f-ffiiR I Ei££t££ 
fl! v vr s> 7^ 'J =i >J6Wb«t 5 Xtf* U f U =J >JK 4 
$:AD3i-ri>. -©^. y— bS«ii:y— ^ • 

>©WffiS:Kl# bfe 0 JR^©e«H4lfc|qI±S*S» 
^'J >>U 3>Jg©TeB^v^©-y— b^bM©8SiP 

[0 0 2 8] ifefc:, L D D (Lightly Doped Drain ) « 

y'j3>K^^I;Ltv 'J> (P 4 ) -f* 

>ffliiAfe7 0keV, 4 x 1 0 13 c m - ^ ^iS^T^^V^^ 
n- giifci&Ji 6 a feJ&fiWS. M^T, SiO, MS:^: 
®tm«lb&Sfet±ffl©R IE*ffftV\ b^*- 
>©iPJMgPCS i 0 2 r SiO, ©{PJlSSbj 

^fr'fcV^, b/^ — >©fJlMtcMJP3 0 nmfifi© 
Si0 2 JK7*JBfiR-r4. *©«> tflAliffi* (As 
♦) -f*>©ttA*3 0keV, 5xl0»cm-'8i 

A 5 , n- S&tfcJf ©2*i£v-iH:n + Si£tijg©^*ffMb 
feV^tJ'&S ->>-SOl/ • V— ^ • b'l^-f >ffijiT-fc&V>„ 
[0 0 2 9] MZ, 0 2 (b) t^-j-i-ifcx iSC^ 
b^^-Sij N 4 K8€:«IAttBUP2 OHmgfiitSt 
U *©*, BPS GBS^©liP^*M 9 3 0 

0nmlIJgli«-r2»o ^if{i«BSbfe* J > XVyrt- 
S ij N, 18 J: S iSStC^Bt^iHIf 8 nm 
f!JS©^^Si Oi JK (0^-ti-T) SJBfRbT*)^vi 0 
d©«t-rsi:. ^ b y^-S i, N, SS8 SB**-*" 4 
»^C, S ilSC^-y*4ifC^ b 



(6) 



1 1 -2 6 7 5 7 



3 n, ms^mmt'^ aw.*****. 

[0 0 3 0] tfl*tJ8 0 0-CfIJg©N 2 #H^,T- 

BP SGJM9©^;Uh*«feT 3 0^-fIJgT r >^77'f 
£*t&-5. ^©IftxgtiV— ^ • b'W >©-f #>?£A 
Ji©JSlSflst>*iaT^5. ffifStff©?^;* (Xj ) ftWA 
fcUBSBu f>y77-f ©fig £ 7 5 0*C*Ig£<&?g-fb 
U 9 5 O'CT- 1 OgJggCRTA (Rapid Thermal Ann- 
eal) T'ot^httfflbts -<^->?£Ae©fSS{bS: : fT 
ft^T^K d©^, £B feCMP (Chemical _Mecha_ 
nical Polishing ) C«fc t> ¥ffi<b U JgZ.hVj^ -.<rlt, 
©ja.h.y tf— S i 3 , N. t flU 8 ©.affl.^StB 2Jt£ » 

[0 0 3 1 ] 02 (c) iC^-TidtC, ®^©i^ 

/^->10Sffl^t, BP SGJi^©aF^fSiSK9© 
£#tt^s>7 t >£ r (RIE) C(Dm<D^v^-> 

b&i\ ofe^SjIlR^y^Vi''©^*^?. -©*£ 
^BPSGIMSi, N 4 ]«©i«3M^J±^';'5 L >^£ 

^5:^. h ^7"$-B-2>** s T-#«><, C©,fc-5tCbT, 3 > 
hr^y&Sftjitr^©^ 1 6^ifMt5. 
[0 0 3 2] EI 3 (d) £jfN-r<fc-5fc^ b 

10^^J:Ut> R I ES^lci 0=j>*<> b©Jg 

95©;* b y^— S ij N 4 JJH8 £I&*U S i*1S*S 

is N, SISA^-btfJlMS i0 2 «7©«Sffltas 

tel^o 0 2 (b) T-iftB^bfcJ:-5{-> feU ^1>^- 
S i 3 N 4 JK8 i: S i*&#BJc0!l;U£8 nrnggCS 
iO, I flaijv&r) fcfllnfe»£HU 3^*HW 
OSi, N ( K8S»*l/fc«t3V*i' bJlc©S i O 

2 m (n^-y-r) *i»5SUTSiai**«ai*-&*. - 

©^u^^ mo 

[0 0 3 3] 3>** h77^t IT, «l*tf> 

{9>#X 1 t> (W) Ruflg, T i NI, * 
>ir^>i-^ h^-f KBt (WN, ) 
&©*J»RT*&vO ffJitttCVDS^^y^a 
J: t>±Wlzmit1rZo SiSttl fc©*#lfr*»:3>* 
£ b JS!fl;©ffl;«Mb v ^ Hj& & , T«!l A 5 e» «fc T i 
R ( TiNI, * sVTst-s (W) K&MJIb&ttJnK 

— b^* — >±©* b yrt—S i 3 N 4 flg8Xfc£*-\' ^ 
7Si, N, Bl 5 ©SI® £StB =)># 

^1 1 ^Mt5. C©H®CMP©*tt 
l£, .**;i/»©CMP»fi#BPSGBt9-*>S i, N< 
fit5. 8fc«bT»V*.fcS&*{* (^^^CMPjfett) 

[0 0 3 4] &lc, B3 (e) fcjjVr.fc5fc, BtiJbfc 



Si, N, 818^^-V-v^S i,Nffi5&MB* 

f— b«@©-gPT-fe 'J U n >JB 4 ©SE£M& 

[0 0 3 5] »t, 0 3(f) Cwti5C Ov'J 

(W) R, ...R uE-T i .NRv * >^t" >±A .hv 4. 
b*J3M (WN, ) BRv>tt-*ft€>©*Jillll'e*>fin) 

^cvD^^^^^^fict tjit^btm, 

^^^©CMP^T-CMP-TS^iCi!?, ,**;HE 
1 2^7}<Ui> 1 J=i>y— bSH4©±{ZJBBE-ri>= 
•3, ^i'Ml 2^^+5/7 , Si, N, 15^141* 
&©$l 7©fp£iI«>$&2K d?"J'>'jn>m4J:^^;i/ 

;i>«ffiflt4: bT{±, ^ ij U 3 >K4:©Si45*K <• 
T-T{PJ*?>IIt<5'>^ r ^^> •^b7'f b'M, ^></ 
(W) .JR£*Uibfc*>©-e*&V*U «t^l* s fp 
X 5> iTT vi 5 d i: * 5> ^ U -> U n >BI fcSJiS b* o©T- 
^>^?> (W) M©¥JSIlT-*;mv^o 
[0 0 3 6] Jkfc, £®KJf F^&fSBIi: btSiO,! 
13^3 0 0 nmeSE©«JPT?li1ibfca, V-^, 
b* W >^^©n>^^ b7"7^My- bffifiB^©^ 
>^^b^PBPb, A 1JI£M*— ^>ybT!E$il 4 

IgU 0 1 £^-r«fc-5fc b v>y^^©S*«5i* s ^T 

ts. 

[0 0 3 7] JW±©«t-5«:S!3t^ffiti ixK, V— ^ • 
b* W >©?S^b, ^^biEv^i'J 7D— xgfeiroig 
S^JQ-ax^i^ ^ ^ )\<>f— b m®f$fi£iti lc § S © 
T, ^^;i/y-bm@(iiSiSxg$:§tt?,*4 s ^<, ^ 

*#T-^5c ^fe, y-b*HiQX?£^R I EA^CM 
Pi:*ifeot, ^ ^ ;mS©*f*4©SiR©^ (^Jx 

*#T-t> ^ : F©**S<&lR]±^-y-5*A s T*ti>o 

CJt^Tl^**©'J^V^bMT-ff^T-t?.fefe. 

©*«ib * s afi£T- & a «e h-©^* s fe % . 
[0038] tt&wcom 2 ©ll^E^f5®c•ov^Tg^^ 

Wf*. 04 (a) ~ (c) (i, *^6B^©^ 1 (Dmmm 

s$iB^-rsfe*?)©iii 1 (b) Wffi0fc***s-r4xjswfflia 

[0 0 3 9] StS 1 ©|£BB?&!«TI± % p< ^;i/S«B i: bT 



(7) 



ftWPP- 1 1 - 2 6 7 5 7 



A 111 fci^^M^^ffl^R I Er4TV^--> 

T-lix "t^-T^ • ^v->> (Dual Damascene) iS&fflV'* 

[0 0 4 0] £ 1 ©HJB&JStjj* bfeH 3(f) ©II 
©t^ El 4 (a) C^1-J;o£ N ^ffitJBIBW6«Mi: U 
■T01*. fcf ^ 5*v T-E 0 S SCii S -i 0 2 - J&< 1-3 » - 
3 0 OnmgK©BUIt*«fbfca, If©'Jy^77^ 

Ofcv^fcbT, RIEStit)3>^^h7'7^1 
l~.©3>*^h (5*1 8) Xtf-?— hMffi^© 3 ^* 

— >l±, 3>#* h^^l 1 £f^£tc:g?c};-5£82B 
f50tBft<, Ell (a) t^-Ti-SK:, 3>**b 

r^^i l©— astm^si^c-i.-^^— vmrntmn 

2>«t-5 5S:^lRll3*>7 b^-frTWT^ b-TSo ^©a 

y_ ^^©gigg-e&SA^ 0 ? !lx.fcfx a=7 0nm, 
b= 1 0 0 nmgJStca&^T-SSo **3A^ 'JV^ 
yj-mVUHtzmtetitoit (Overlay ) *(t«©S:&£ 
«fc o T d jx £ ©ffifct XHf £ * s & 3 = 
[0 0 4 1] 124 (b) t£^1-«fc-5£s V>;b®£ 

Yrt* — > 2 1 fcJBfifcU R I EStlc J: 9 SiO, 
Ml 3©;$*IH*£fc&£St*££^* — >ZMi&?Z>o 
Z<Dm. 0!l*.tti*l 9©iS?£l£0. 2 5;Um^IJ8i:-!i- 
6. 

[0 0 4 2] 04 (c) 3>^^ 

hffl^l 8SVE«aiB©af 1 9C M«A1-Cul 
CT^^v^i&W^o- (reflow) bTStoii 
tr. €©*£, (Al-Cu) ©CMP^ttfCM 

[0043] zcom^m^m^t^ztiz^'o^ 

@£^©3>^^ hS^A^St bTJfMbT&> 

3 b 75^1*7- hWSKffilSK (SiO,I) 

Mig©S£gt£j4oft£** s -?t3o -ti 

[0 0 4 4] #1^ #3SB.E©5ll3©#?SSJfc?StOV->-tl2 
5SVH6*#fi8bTRI8-r4. H5 (a) ~06 
(e) it, £3©HJfi^©XS»rHI2n?fe5o sfU © 



o 

[0 0 4 5] 0 5 (a) KmtZolz, ^m<®W. 

g5xl 0 li cm'SSSfflpS>'^>SSl (nS-> 
'J:3>£«Bfc^ttp£!S iltSOiltpSXIinlx 
t:**«>-wvs i S£$I;LJ£ 1 AmfiJS©MJStfiS.ft^- ..- 

(100) fflfc, n^>^b7>^^)f^«^ 

^Ciin^Ji;^ (ElSvtt"**)- SMtl>. 
[0 0 4 6] »C, 0>JS.I£RI E&fcfflV^TS iSffil 

v^-si©*^** 2 (n/>?assfto. 2/zmfis 
©st i) £Bf£-rso ficf+^-^i- 
b5>^*©iS^ItS (vth) S3>ho-;i/t 

U :os i O, M3 0±fc£J -f- Y 
SS/»J3>jai<bllll3 1 £0!l;l«§IJP2 0 0 nmggdt« 
■r*. WitH'J V^5 7 4— i£i:R I E aft if 

[0 0 4 7] LDDmji^ff^^Sa, ^5-^ 

-b;^->©Sij N, JK3 1 & bT\ #1* 

>j> (P* ) -f^->©?±A^7 0keV s 4x10 

V^T, SiO ; 

fTftv\ VS.— V— h'i* — ^(DWmmz S i 0 2 flg£ 
St" rSiOj ©0UIIt?Sbj SrtTftV>, ^S.-y-hv^ 
^->©{Pjj^tMiP3 0 nmfIS©S i 0 2 R7SM 
tZo *(D'&, mX.am.flt (As* ) -f*>OffiA*3 
OkeV, 5 x 1 O'Scm-^JgffftoTn 4 SffiftJl 
6b^MU v^t>l9)•5LDD«3gS:^fi£•rs. ft^ 
C^:T•ttLDD«3tS:fflV1TV^S*^ n" 32ii;ifc«©^ 
^V>tin* Mi£tiC®©^©v O^^S^-V^ • 

-^LDDCS i 0 2 JBSJBJSE-T**^ SiMl#x 

[0 0 4 8] 05 (b) C5Vr«fc-5fc* 4IC^ 

h^-Sij N, ffi8S0dAlifttJ»2 0nmSaitt«[ 
U ^©^> BPSGJRflPOJBIHI6«l»9ft«l*K4 0 

nm^IJS©»V^S i 0 2 JK (Bl*-&r) 5:BmbTt.H 

^©ilctSi:, ftOigWff^-Si, N 4 
M8 4fiM-r?>^^> S i yf-svy* -V 
i£*%-7 L -¥\Z7.Yv*-'S ij-N, M8 5rSiJfflE-r-$SfiJ.* 



(8) 



4SBfl¥ 1 1 - 2 6 7 5 7 



So 

[0 0 4 9] d©^, CMPB#£T-t ^iSfflfrV^Xfefc 
< 1-a>£> m«8 0 0*CSK©N, Si^f 3 0#fM 

So- t£«Ji©»;£F ■W-)-lfljtfev*tt;-T->J'7-r' 
-f ©i&g£ 7 5 0 •CgSt{SM<b U 9 5 0 "CT- 1 0 f}> 
IIjK© R T A 7"d -fe * bT -f * >f±AH©tS^b 

;Ht&oT&&V>. COIgtt, BPSGI9&CMP 
-TSHuCfTO-rfe^^U CMP*fTt)fegtBSBP 

5 Gffltfe 2 0 0 nmfIS©Mffit« U ( 8 0 0 "C 

l/ty-h^^->±®^ b y^— S i 3 N, M8©^ 

[0 0 5 0] 0 5 (c) fc^-Ti^t* a*© 'J 

v^57^- t>p/rM©n>£^ h^— ;i/©i/^x 

©x-y?>^a, BP SGJa^©JI^mfr^tffll9©^>;/? : - 
>yfc£^t^^ : -r■^>a^ ^bs/^-Sij N 4 I8(Dx.yf 
V ^ ttaifr L & V \ V ^ t> ifl> 4 y ^ > yoifttt * ffi 

Oo ^®iSBPSGl/Si, N 4 ftOSGjBiRJfc^ «y 

£ © i o £ b T s E>^^-b~^5jZ.f ffl»j^.fei>!5.S J 

6 zmm-rzo 

[0 0 5 1] 16 (d) fc7jv$-<fc-5lcu U^h 

3 3£Bfc£bfe^ R I EiiMffc:.}; »j:3>** h©JKSB 
O^b^-Si, N, R8*»iU SilSISi 

N, 18 Y$mS i 0 2 Bl7©ffl!iafiBK:«Sii: 

V>. i>*>?>A,s ^SB* h y^— S i 3 N, 18 SrE^^f 
•Sio^^T-i^^V^bTtmv^ HI5 (b) ©X 

t S i»|RWBC0!l*.K5 nmlSCS iO, I mm 
■B-T) fcfllufctt^Cli, =i>** MH«©S i, N, 
IS85i£lfctt3>^7 Mft©S i 0 2 JK (H^-S 

r) *i»*LTSiaKR*«ai**s- 

[0 0 5 2] 3>*^ h77</fc bT, flJ;Lfcf* 

*;frtt izyy^y (w) an, rue tini, * 
>y^7 L >^--f h5-f KK (WN, ) SJVMi*ft 
fcoWJUUTCfcan) *±BSfc*t«-*-*. c©« % CM 
PfcioT^SflsfefrW y— h^*— >±©x hs»/< 
-Si, N 4 K 8X14^5— y-V/i*->S i, N< 
13 l©S®SrmUi?*5i:±tfCs >*M**:3>** 

MH«ca«)a^3>^^ h^^i 1 

**>3A^ ICO^fCDCMPCD^frli, ^*;M#©CMP 
afi^BPSGBlS^S i, N, K8, 5iC*tbTi£^ 



•tsa^f* (^^^cMPlft) *hwts. *©a, 
stBbfc^ h^-s i, n, Ksap^-y-h-n 

*->©S i, N< §13 lfe»#?8jfcl»SU 817f . 

[0 0 5 3] 16 (e) CjjVr«fcd£, *"5:-S 

iOj 13 OSMKb-r S i3ltR*B*«ffiUfca, £ 
- Sty- hi&iSK 3 4 fe-l*.T-«*-K?B5K«f*Bt- (T a 2 - - - 
0 5 -^ (Ba, S r) T i 0 3 2 0 nm 

SiO; I (H^-e-T) v SIRTP^ffl^TNHj iJ 
*«HJiiT-S ig|®£igigS<bbfcJ8t (H^-a-r) x s 
ij N ( i (H^lT) fcfc-£^bT?SR»«it£±t* 

lt*»&^. ^-hmmmt^xcvD-s io 

2 SS. CVD-S i O, N, Rfl^ttCVD-S i, N 
, Mfc^trSUiBlftffl^TfcS^. £*1&©«-&CH\ 
EBJBfiEaC, 0I*K1 0 0 0"C, 1 OftgfiCRTAC 

-rsi:, s inmonwmiiL&ffi'pi'tz*) •;— 

n>^^ 1 i:S i»«©M©n>*f b^tt 

^^b b^cv^ «t 5 ^tt^t5»tfiST-fe5. 
[0 0 5 4] *fc>J^lJ|®i;JUX^MiL^i'Jk«U 

3 5 (Rulv T i NIv Wits *>^*^>:^ h 7 

&±BKii«-r.a. i fe*>5^. cvD-sio, sm> c 

VD-S i 6NBtBRV>ttCVD-S i, N 4 M&$tr«! 

^ss i fty— bTfflv^Tt)Av^„ ^e©&, ^ 
Ii^^;i/CMP^tttCMPt5fCtt), 

t>->3 1 &BS5^bfc^©«l 7©cptS«>S&^ 

[0 0 5 5] ±ffiKJBIH*fi««i:LTS iO,R 

(H^-Sr) ft«5 2 0 0 nmgftOBtffJSWbfcft, V 

— ^ • Ki"f >^©n>^^ h (m^-y-r) . 
n^.©r3>^^h (n^-y-t*) ^Pflpb, wimmttiz 

3S«U h7>^X^©a*«l3iA s ^7-ri.c 

^ SB 2 ©HflSJglBTKW bfc^a T;i/**v>> >jSfc <t 

[0 0 5 6] £4±©J:-5&f!iS#8sfc«fc t), V— X • K 

>©ffittfbsvu 7 d— xsft 4r©*fflisnaaxa 
gtta*a«& < s ';-^«aytiD36i:if©y- h*fefSJK© 

&<b£Wx?>*#T-&i>o -Tftto*, HSB«(*y-Mft 



fc£©*?«ttft±i«fcaT?Sa. 

• FU^>ffitJl»©WE4*?ffl««eSl5Lt3* 

' -ghZ.t&XZZo Sfc, 4*-h««B©;!jaxi££R I E 
7b»t>CMPt*»^.SZii:k:«tD, ^ * ;i/®I©*it4©3M 

ij — *-*at#T if n?.«to & ^*;i/1&IS*r*4fc»RT? 

®/7Xv7D%^W-y b «&4MK©l&«tttt 

/J^v^bJJIlT-JfcfST-gSfcs^ y-Mffii:V-^ • 

b* w >?3(D&w.&>b$ < x m^-<D-mmt±mm.x- 

[0 0 5 7] *^?§CD^4©ilSE^^o^Ta5i 

mrrs. H7tt, jB4©njiHBJBc*Jt4«!iaixso— 

SB^LTfeKSEIT-fcS. ^fUKKJEfciU Sgi;&l^f§3© 

4 «8S«iit«Rff 2 OnmgKJtWtU -E©tBPS 
G««SF©JilH»filiJK9*«IAtt4 0 0 nmUflyt*"*-* 
BC, *bs»A«-S i, N, I8i:Sii«10^1C 
0J£«JKff 5 n mascots iOj J3H3 6 ftfSvIHb^ 

^-y*4ifC^b^-Sij N, JK 8 ftfijgf T £ 
[0 0 5 8] #»B8©SB5 0HttJ&JIBK:-3V^TBi 

4fitWi©*®fc?-*> (Ti) ^rm^b (Co) 
©->'J+M KIR 3 7*aiRfl9t^ja-i-SCi:"*i-r*4. 
[0 0 5 9] %mx\^ is 'Jit-T 1* fit 3 7 ©J&afSfcB: 

y- bms©**;!'^*^^**!."^*^;^ > 
uit-r Hftcac^s (0iix.«6 o o*c, .3 ofrm 
'«) T?y-b«ffi##(b-*-*££:tt&v^ ->u-9- 
-f KBi3 7 1?- hmrnn. ®ms i o 2 « 7 

b #H1ST- * 6 i: Sififli 1 * 6 . 

I 0 0 6 0 ] **W©SB 6 ©SSMB&S&fc-^Ttt 



) «rBB¥ 1 1 - 2 6 7 5 7 

ti, V-* • KW>ffitt»©iSJfc*TIJ4:»fc, SJX 

JB6±C:cfc:**->-wVS iJB3 8 £0iJ;Lt£ 5 0 nmfi 

13 8fcJBJ«LTj&»&V— * • b'W y<D-( *>SEA* 

... ...p £v>» 

[0 0 6 1 ] *WTtt, ji^^^-Wl^S ifll©7fc 
fi&KF E tt-y- b «ffi© * ;HRtt * « J&fiR S ftt * & 

1 0 0 0 c CT*©S i*H©e*SK<btt.ftl»*r53&©tii 
aaai^ 7 0 0Xf£g©S i^K*^>-WW?3tft) T-;* 

[0 0 6 2] *»HB©M$ 7 ©USS^ffitoOTIfc 

mi 0 (a) fiV (b) BU JS 7 ©SQt0&«fc 
43{tSS!{iixS©— SB^^UfcBfSiaT'feS. SglfflU 

[0063] la 1 0 (a) it, m2 (c) ©xfl©^t 

tBLTM5^h'y^-Si: N 4 188M*1'S'7Si 
3 N, K5ft«iiLtf R I Ei£i£W£*y b U >^ (16 

5°c©h 3 po, mw -py ym-rv-tv— M&tzzx 

SMbJK&tFS i t*TLTaJRWt:l»*U h?L 

^eu© s i mm-pv— v mmo* u ^ u 3 > jg 4 ©a® 

[0 0 6 4] 010 (b) 1, 

IZtZ^m (^>^?> (W) K % RuSM, TiN 
I, ^yV^y-^i-^ Y^-i Ym (WN, ) 

CMPT-^ffi-fbftffVv n>^^ h©gB?LSP43«tU c ++' 
s/^Si, N 4 K5fe|»*Lfca©atCHSrE^^;HRft 

i©^^Mi34 0b^MtS o *»*.?>^ -©Bt 
©CMP©^li^^;U«©CMPiiS* s BPSGM9 
■£S i Oa 17 (^^;i/CMP 

[0 0 6 5] c©*6:«Ji#astJ:ix^ n>**hr 
b«ffi©^J5Sc* s |5)B§tT-tS©T% X 
g©®B&^bA s {±^tL?>o *com<D* 'J v M4, SB 1 ©H 

[0 0 6 6] *C, mtWvm 8 ©SSJfiJ&JBfc-^TBi 
BWS t mil (a) ~ (c) ti, ^8©H»^lc:4o 
»4«jgxg©-|»^LfeBr®BnfJ64. £f§7©HffiJfc 



(10) 



¥sm¥- 1 1 - 2 6 7 5 7 



Mt s #i & a&Bi u fc o xmrnmrnT- it. nyzvw 

[0 0 6 7] El 1 1 (a) te0 2(c) ©xg©^fc|^ 
< *1\ RIE^lc«tt)Z3 >^i/ b?l© 

J&SB©;* bv^— S i 3 N, K8£|&£U SiSSS 

^?pS©^bS& (SOG (Spin on Glass ) -^S i0 2 
5>f*fcBt «?yx.i£FOX&£) ) *I6*PU cixfcffi 

bt SOG-^FOX^if©^?— 15 0£rJ>*<7 h7 

5^rjBj*«*cai!)atr. #yx.{;f> sog^fox&ji 

>^3SJS^1 0 0f§< e>V>^&£©138£#£>3 = £ 
fc. FOX{i®^©^bK{i^^^>^$n^v^7;i/* 

Ut&tttbTfc^y^^ShS&^C^eStffcS. 
[0 0 6 8] mil (b) tc^-f ^tbb 

!tt+«;7Si| N, «5 vh'J^K (1 6 

5"C©H 3 PO, SiS) ^7 ^<7*'J-trD— ;i/Mfch*T- 
SHbBtStfS i fcttbTSliRfcjKiRfofe-rs. 3>**b 
7*5-^pi^liFOXBg5 0T-Mfc>tLT^!3i'V^>^^ 

[0 0 6 9] 111 1 (c) C^ti^C, 

* b75^m@©F0XJ|||5 0 ^ixK7;i/A U 

(W) Bit Rul> TiNE *>^r>t 
-Y b?-f bflg (WN, ) >tti:-^v>{ic:n^©*JiMT- i fo 
mvO Z±~ffik:i£t&-t2>o ^©^ il^CMPbtf 
iHb^frW 3>£^ bffllPflJLSfc&V** v7S i 3 N 

1 bSPJB#t^J5£-rSo &*>3A,, C©B$©CM 
P©^W±.**Mt©CMPS8Jg* s BP SGI9«S i 

[0 0 7 0] C©*Jfe«it*ajtJ:ix«x 3>**b7 
5^«4S©JK«33— ^— KiSttS* b yJi—S i 3 N, 
S£8©*£jt£ES<-*#T-££o Ztz. % 7 (DWfeMMk. 

■j * bit, sk i commBmrn t » s . 

[0 0 7 1 ] ifefc, #$Sl8©gS9©f&aSJfc!Bfco^TBi 
B^t?i. II 2 (a) ~ (c) fciu SS9©gSMUfc!Bfc:*>' 
tt-StS^Xg©-gp^bfeKiiffl0T-fei.o !&7&mg8 
comMBMr- * 'J •> 'J n >#LM * 6» & £ ^ — 



zmzmwistzo ^mMm^a, *9jkd3xdv 

£ b r^^^t fefr b«)&©xflT-|&* b^v> 

[0 0 7 2] Ell 2 (a) (id 5 (c) OXgOfttll 
<xfMT'fe-l>o *-T> RIE$£«8FC«fc>)=i>** b©& 
- - SB©* b Si,- N 4 .JK 81itb,-.Siai.l 

fflS:Sttl^-fri>o RUT, V75 4rW&t:mi6 
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